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Preface
This issue contains papers that were originally presented at the Fifth Interna-
tional Workshop on the Practical Application of Stochastic Modelling (PASM), held
at Karlsrue Institute of Technology, in March 2011. The workshop was collocated
with the International Conference on Performance Engineering (ICPE).
PASM follows in a long tradition of the application of stochastic modelling to
real-world problems. Such models have led to signiﬁcant advances in modelling
theory, as well as insights into the speciﬁc problem areas concerned. Coming from a
computer science background, PASM is particularly concerned with applications of
speciﬁcation and analysis techniques and tools developed for computer science, as
well as computing and communications applications. In particular, the aim of PASM
is to give a forum for which applies current well-developed formalisms (stochastic
Petri nets, stochastic process algebras, layered queueing networks, etc) to real-world
case-studies.
The papers in the issue cover a broad range of research in the area of applied
stochastic modelling and involve both applications and the theory to enable prac-
tical application of modelling techniques. These studies are not only of traditional
computing applications, but also from inter-disciplinary collaborations in biological
systems and broader aspects of performance, such as energy eﬃciency. These links
are particularly relevant at this time as we experience a convergence of methods
and cross-fertilisation of ideas between previously distinct communities working on
common problems of environmental impact. Successful contributions have demon-
strated some novel theoretic advance to model their system or will have been diligent
in constructing a detailed and realistic stochastic or probabilistic model and carried
the modelling through to the analysis phase. This results in a collection of papers
which could be used as outstanding examples of modelling practise in the ﬁeld of
stochastic modelling and exhibit all phases of the modelling life-cycle.
Fernandes et al present a case study involving a stochastic automata network
model of a distributed software development team. The team were located in a
number of diﬀerent countries with each location taking responsibility for diﬀerent
areas of eﬀort. The model captures the tasks and participants and their character-
istics. The resulting analysis, solving a model of over 19 million states, facilitates
an accurate prediction of project completion and unintended outcomes. The model
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demonstrates an impressive accuracy when compared to observation of a real soft-
ware team.
Alves et al present a novel application of stochastic Petri nets in modelling the
supply chain of a meat processing plant. The objective is to predict the exergy, or
the ammount of energy converted into useful work. Modelling in this way allows
waste and ineﬃcient processes to be identiﬁed and contrasted against other metrics,
such as cost and availability. An important factor in this modelling approach is the
consideration that diﬀerent energy sources can have a diﬀerent Global Warming
Potential (GWP) in diﬀerent locations. Thus, the overall impact of a process could
be mitigated by implementing costly aspects in particular geographical locations.
Angius and Horvat´h investigate the use of a rate estimation method for biological
processes, in the presence of missing data. The authors employ the Monte Carlo
EM (MCEM) method, which makes use of simulation for the analysis of the model.
The method is evaluated against two examples and compared with simulation data.
They show that the application of the MCEM method can result in an eﬃccient
and simple estimation procedure.
Horng et al present LocTrackJINQS, a location-aware simulation tool developed
based on the discrete-event simulation library for queueing networks, JINQS. The
tool is illustrated by a model of passenger ﬂow around an airport environment.
The tool allows the entities to be described in terms of their location and allows
meaning to be assigned to their spatial relationships, such as interacting when
entities come close together. The tool also employs a graphical interface to facilitate
model construction and parameter setting.
Barbierato et al describe a novel analysis tool which supports multiple modelling
formalisms. New formalisms can be deﬁned within the tool, allowing the user to
employ whatever formalism, or combination of formalisms, they prefer. The paper
demonstrates how three commonly used languages can be expressed within the tool.
A numerical solution solver can be used to derive, and hence solve, a Markov chain
equivalent to a speciﬁed model, facilitating numerical analysis.
Czekster et al analyse a model of service level agreements in a multi-tier architec-
ture, using parameters obtained from a real web service. The model is constructed
using stochastic automata networks and is evaluated analytically, including a worst
cast analysis. The model can therefore be used to determine conditions under which
the service level agreements are not honoured. An interesting potential further de-
velopment of this work is to deploy a model into a web service to monitor whether
a service level agreement can be honoured.
Leung and Knottenbelt study an Internet auction process. They apply stochas-
tic modelling to understand the ecconomic beneﬁts of diﬀerent bidding strategies
and hence the surpluses gained by participants. The models are veriﬁed using simu-
lations, with diﬀerent assumptions made about bid placements. It is found that the
auction income depends on the number of competing bids, so that as the number
of bids increases, the auction income increases.
Zheng and van Moorsel use stochastic Petri nets to investigate Digital Rights
Management (DRM) technologies. DRM is clearly an important tool in protecting
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assets, however the aim of this study is to evaluate the business process in deploying
DRM. The authors are able to show that the deployment of DRM has a potentially
signiﬁcant negative impact on operational eﬃciency, due to an increase in non-
productive time and an increased diﬃculty in accessing documents.
Shoaib and Das undertake a case study of evaluating an Apache-PHP web appli-
cation with PostgreSQL backend-database. The authors build a model using layered
queueing networks and obtain performance comparison with measurements from a
live system. In this deployment, the processor running the application server is iden-
tiﬁed as the performance bottleneck. Through modelling an optimal deployment
strategy is identiﬁed to improve the overall performance.
Younes and Thomas present a novel method to ﬁnd the average distance between
two nodes in a mobile ad hoc network, subject to the random waypoint mobility
model. This work is signiﬁcant in that it introduces an accurate analytical way of
computing the average number of hops needed to support a connection which can
then be used to investigate the performance characteristics of the network under
diﬀerent conditions.
This is certainly a varied and interesting set of papers, and we are indebted to
the authors for their dedication and for choosing to present their work at PASM
2011. The organisation of an event like PASM is a team eﬀort and we have learnt to
choose our team carefully. Particular thanks must go to the programme committee,
who thoroughly refereed all the submissions and made some diﬃcult choices easier
by their detailed comments.
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